A comparison of different nanostructured biomaterials in subcutaneous tissue.
The nanostructured surface of a material can improve its interaction with cells and its acceptance as an implant. We compared two novel biomaterials with different nanostructures: Bioverit II with a coating of nanoporous silica and chitosan-hydroxyapatite composite materials. Pure Bioverit II served as a control. Platelets of these materials were implanted for 28, 85 and 300 days in the subcutaneous tissue in the neck of 38 rabbits. After excising the specimens they were fixed, embedded in epoxy resin and analyzed histologically. All coated Bioverit II implants showed a thin capsule of connective tissue. After 300 days, these capsules tended to be thicker than in pure Bioverit II. No signs of inflammation were observed and the materials appeared unaltered by visual inspection. In case of chitosan-hydroxyapatite composites, massive capsules consisting of dense connective tissue were found, and the material showed signs of biodegradation in form of fissures and cavities. In conclusion, the nanoporous coating showed no obvious positive effect with regard to capsule formation; the chitosan-hydroxyapatite implants provoked a stronger interaction between cells and material. However, most Bioverit II implants showed no alterations optically, whereas chitosan-hydroxyapatite was partly degraded in all cases.